A number of field trials throughout the annual range type in California reported by Martin, et al. (1957) , have indicated a marked response to nitrogenous fertilizers. The majority of these tests have produced economical livestock gains. Other workers (Love and Williams, 1956 ) (Hoglund, et al, 1952) have pointed out that nitrogen fertilization advanced the date of grazing readiness, increased total production and reduced annual fluctuation in forage yield by reducing drought and frost damage.
In all the work cited above the fertilizer was applied in the fall and in the ammonia form. Application of nitrogen was made before the first fall rains in order that it might be readily available to increase early growth rate of the young plants, and was applied in the ammonia form to reduce leaching. Tyler, et al. (1959) pointed out that the efficiency of fall application of ammonia depends upon the rate of nitrification, which is dependent upon environmental conditions, mainly temperature, moisture and the soil type. Rate of nitrification about doubled for every 10" F increase, based on the averages for a number of soils. Where aqua ammonia was added to the soil at the rate of 100 ppm, from 25 to 50 ppm had oxidized to nitrate in eight weeks even at 37" F and over the same period from 50 to 125 1 A contribution of the Department of Agronomy,
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ppm nitrogen had oxidized at 45" F, which is considered a minimum average winter temperature in many California agricultural areas. Work by with three ammonium fertilizers indicated that rate of nitrification and also the elapsed time required before the maximum rate is attained depends on the ammonia level in the soil.
The downward movement of urea and possible leaching loss are dependent on the rate of hydrolysis to ammonia. reported experimental data from four soils which indicated the equivalent of about 200 pounds per acre of urea nitrogen was hydrolyzed to ammonia in two days, and in two of the soils virtually no urea remained after one day. Conrad (1940) and Conrad and Adams (1940) presented evidence that hydrolysis of urea should be considered catalytic in nature instead of completely microbial. Conrad (1941) also stated that the higher the organic matter content of the soil the more rapid the hydrolysis of urea. Consequently the surface soil is more effective in producting hydrolysis of urea than the subsoil. Urea was not leached from Yolo fine sandy loam at 2" C. Baldwin and Ketcheson (1958) found that leaching of urea into the rooting zone was limited by the rapidity of its conversion to ammonia nitrogen, even at 35" F. Fisher and Parks (1958) indicated that at 10°C about 25 pounds of nitrogen per week were hydrolized and subsequently nitrified when nitrogen was applied at 100 to 200 pounds per acre as urea. Eno and Blue (1957) 
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November December four replications. The first year individual plot size was seven by thirty feet. The second year individual plots were split in half to seven by fifteen feet in size. One half received no fertilizer so that carry over could be measured, and the other half was fertilized to measure the effect of reapplication. Half of each check plot was fertilized to measure the effects on previously unfertilized areas as in the first year. The third year plots which had received fertilizer the first year only were fertilized since no residual effect was measured on these plots by the end of the second year. Forage production was measured by clipping three, onesquare foot quadrats from each plot in February and May of each year. Nitrogen determinations were made on forage samples by the Kjeldahl procedure.
Temperature and rainfall data were recorded at the headquarters weather station at the Hopland Field Station.
These data do not represent conditions at plot site but indicate approximate conditions and year to year variation at the site of the experiment. Rainfall and temperature varied widely from year to year during the three years of the experiment (Figures 1 and  2 (Evans and Love, 1957) .
Results and Discussion
Forage production in February was increased most by urea applied in September and least by urea applied in January (Table  1) Total nitrogen uptake was increased by urea fertilizer, but the date of fertilization did not significantly change the yield of nitrogen in February (Table 1) . There was much more total nitrogen taken up by the plants by February during the wet year than the two dry years.
The May yield each year was increased by the application of urea fertilizer and the date at which this fertilizer was applied affected yield (Table 2 ). The average yield for three years indicated that the September appli- The month of application-year interaction was significant at the 5 percent level for yield of forage, and yield of N, but not the N content. The urea-year interaction was significant at the 1 percent level for N content but not for forage yield or nitrogen yield.
cation resulted in the highest yield and March applications gave the lowest, with urea in other months giving intermediate values. However, there was a significant date of applicationyear interaction indicating that the date urea was applied affected the yield the following May differently each year. In May 1957 and 1959 no significant difference in yield resulted from varying the application date. In May 1958, the year of high rainfall, the highest yield came from plots fertilized the previous September and the low yield came from plots fertilized the previous January, February or March. No increase in yield was measured the second year after fertilization with urea irrespective of application date, and no increase was noted where phosphorus was applied with urea compared to urea alone.
At the May sampling date the March application of urea increased the percentage of nitrogen in the forage consistently each year (Table 2) . Applying urea at the other five dates did not appreciably affect the nitrogen content of the forage during the last two years of the experiment, but in the 1956-57 season, plots which received urea in November, December and January had a lower nitrogen content than plots which received no nitrogen fertilizer.
The nitrogen content of the forage was significantly higher in 1957 than in 1958 and 1959 
Summary and Conclusions
During one wet year and two dry years urea was applied to different plots at six dates over a seven month period from September to March. Applying urea early in the fall was generally more effective in producing winter feed than late fall applications, but for production of spring feed the date of application made no consistent difference except that March application was too late to produce maximum yields.
Total nitrogen uptake was increased by urea fertilization but the date of application produced no significant difference at the February sampling. At the May sampling date, application of urea in February of the two driest years resulted in the greatest yield of nitrogen per acre. During the wet year there was no significant difference in pounds of nitrogen produced as affected by date of application.
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